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Abstract 


PURPOSE: To facilitate the driving and regenerative braking of a motor, the charge of a battery and the 
refreshment of the battery with a simple construction. 

CONSTITUTION: A chopper circuit 26 is provided in parallel with an inverter circuit 15. When the j 
power of an induction motor 1 1 is high, the chopper circuit 26 is made to function as a step-up chopper. 
When the induction motor 11 is in a regenerative operation, the chopper circuit 26 is made to function i 
as a step-down chopper. 
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(2: 

i 

[#W§t#ffl*SK] 

[U*3il] 7 7-f*-f-JWt- HSWfS2<@ 
2«©X-f •>^>^ig?*®?!)t«iSUT^ 

&©x v > f^s* ymmr s «t 5 c mi e. 

im*m2i mw^m*. =t-t>\&tiifi&^tz\z\t. 
«fc -5 irsnwrs d ii&ftm trzm&m i ie«© 

^-^©IBl&gfi. 

A HISS ^l^ffiffl a t UTfPffl $ -B-T A' ^ U 'N© 
^m«SS«r©lfflIL. *-*?2««E#A'-.y-=rU«JBE<fcO 

S^->^-7^1Wr*r«i:(C«tO#BEffl^3 -y/ttbTff 
fflSttn y 5=- U ^©3fc«mifc &®mt 5 «fc 5 (CM AS 

SB. 

3?Sft«i!§U::«k 5;t<; ^ 'J ©^«Nflc(i, it&IB 1 -z>cot- 
OJTBEB^a yA£LT«Uli£i*S.fc3l::«A£nTU 

t«sas*u mm^m\t. m^mmm^ta^m^ 
mmmtzm^xm^-i vx?<omn&#zmmfr*> 
# * ic* t & & <k 3 icimrr * «fc o \z® as nt use: 




<ftl$¥8-2 1 4 5 9 2 

2 

m 4 SE«©^-* ©SBiigB. 

tfjAsnxu* c t *&miz-*zm&m 6 gem©^-* 

©RfftlSB. 

[waras] wmmi&izMmzyy-i ft-i * 

^SX'f >>^>^HISS*^«tSn. ^iftSSSlHJ!S©«t) 
D Ic fatt =»F 1M 'J X * ftfjfl V » 6 tit t» -5 C t £ 
Mtt5I*Ji 5 ««©*-* ©BIbgB. 

iii£S1*5J: 5 KMfrr* J: 5 KBASnTUS its 
^fr-5gf*JB4|S«© ; E-^©Ki&SB. 

tl. 3 >7 i >i*-©^f^«EE*^®©3^SS 

mifi^]E©tr-i7M«±t^:-5«fc5ic*!lW-r-5i:5«c« 

«3nTv»5rt?6wafr*ai*«9ffi«©^-^© 
en^B. 

[B*«l 1] fflW^mte, 3>T>-7©SfWlffi 

*V\*-y^U©5(iEm«m«J;DfcS5l'^-a-C«. ?a >>A[h1 
± 5 (C* AS ntH4Ct ^ftt5^S 9 Xtt 1 

o esfcw^e— ^©ffiKSB. 

as nru s ^ t <£#m <t-r sis^ 2 iBis©*-^ © 

K»£!fi. 

t»*^ 1 3 ] B»jIhI?S© 1 t3©T-A 

fli-r S r t J; o T. A* y t 1 - U © U 7 v' n.«jfm IZ 
Wtyf'J ©SSFX^;^-&naS©52«ESBfclHl* 
S -B-S «fc 5 Ki*ShTV>* C t tr*»** 8 

EK©^:— 9 ©Bftgfi. 

> x ^ ^ n. -;kc t« a s nt V » -5 C t * KB 1 1 

zm&mmmi 3<D\,*~rnfr\zmm<o : e—*<Dmm£ 

B. 

<toT«ASnfcD-^SrfflViSdi<&^Sii:-r 

« 1 75S 1 4 ©vi-rn^(ci5«©^&-^©Bii)gB. 

[0 0 0 1] 



-862— 




(3) 

3 

[0 0 0 2] 

js^nri^it^ic, ^oit«««2Rr;3iB»itt, 

6 <S<£> h ^ > vX^ 4 4 W&tf 5 5 W£:/ 

asnr^*. ;bf»J i oaaaEtt, e 

* (me*) Matt. *f >/W@B6&PWMS«?lt 
[0 0 0 3] X, /ty?U l^ttSLTtE)&«T1-5 

[0 0 0 4] M\Z. =yWWtm*6ft*;tyfU 1 
tt, **y»XK:J:D/ty^y lftgP<Z);fcft1i*£l 0 
0%4fctfiT£ft:<fc£>CDT> fiE*<fcrK ZtyrUlOJl 

[0 0 0 5] 

g^m^iz*i;T^-^7R^ 

* 7 ©fifflABSK-f >A-?m& 6©PWM«flll:j: 0 

«EoT, ^:-^709lftl«JEE(mSiB«[J*»^ 

[0 0 0 6] (b) ^-^T^ffiA^tefflAlC^fl: 
r*i£fctt* t-^7*6/ty5rU lfc**LTl§I3i« 
**HMftSn*««, ^(Dt^ot-^ 7cDl5lSi&tc<i:D 

[0 0 0 7] (c) /tyfU 1 03te«CD]bAIC N^>X 
«**r&%«8*M»rcft*0>'?i aanXhaWMn 




»HM*8-2 1 4 5 9 2 
[0 0 0 8] (d) ;lyfUl&U7l/^>aT5fe«) 

$s*m» mz, ^j»<otMmmn»\tm 

[0 0 0 9] :«Batt±E*«fca*TftSnfcfc© 

[0010] *&m<D&2<Dmmz, *-*<D®±mm 
mz^x. *-*&nmm<DjvNzfrfrt> z-rwmte 

r^> IC^So 

[0 0 11] #589!<BS3<DBMtt, /tyy-U©*«0 

attr«Kft«. 
[0 0 12] *|691<&»4<0BWrau ;tyrU©»J7l/ 

a*aar*&*&. 

[0 0 13] 

«fcDME^— *£»«aar3K»[sitt£, £©sbkii§) 
2iox^ y7>{fmttwm\zmsL\sXU* ! f-a ?n 

»«3n&ffi««y7*M/£. KUBKftlHlBRtf^a 
Wt6h, ME?»a ?/t|DB*. ttE/ty^U*6B» 

£«*ar * t * \z\mmm ^a^tit^ 

flJi>rtt£U WEK»IaI»^6/ty7-U^<0«**«» 
[0 0 14] »*«2El©^-^©Bi81fl ©j® 

*as* *-*aj3ifim*tziz\zmm®9&\zrty7 : 'U 
osipassaau ^—^mtttflm^t^iz\z^By 

[0015] 3 ftmv^-fcommmwte. mm 
*?y«ffij:Dav>»&icttya y/^ia»*affiffl?a 

i E-^»a«BE««A!y'ry«EJ:0«Via'&lcttBBH 

war* J: 3 t«j«r* izftm&m 
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5 

[0 0 16] K^4fE«C0^E-^roK»lSBtt, 

©sssssap £ ±&mm-r % tc #> ©^sii tu& *. 

©fte^K&fcSU &tfllffl!lii[^tii*^£A-;>'5r<J © 
>^^*>*7OTt5Cti:iOfffffflf3 y>\ 

•5. 

[0 0 17] it*S5l2«©;E:-*©S81fl3£Hli. 32«S 
•tf-f U X*©am<iffl£B&$ta>6»*l::*tfc.5 £5 tc 

[0018] ff^eE^^r-^oDSSigsa. a* 

felW^SSr, ^©lt9M«a!tetti^a:©t*tlti®iiiE 
tCfit^-Cfcffifli^a yAtbTftUrT^a yAHIK 

[0019] sii^^iEaw^-^roigi&gei*. 

s UT^maESWwr *** t r « t c 3 ic^m&w 

[0020] ^^siE^ro^E-^co^iti^sii, mm 
<®mzmm\z y ^ h* stts 2 <@© 

[0 0 2 1] lf*JS9Sc;i OSiSW^-^OJKSiSB 
« C t iC<k 9 , >5 ; >-9-0®^ 

mm© tr-^ m&.± t &-5«fc 3 ic Lx*^$!ifflisff & 5 
«k 3 tc»j«-r«. t z. 5 *. 
[0022] iff^JBi 1 lessor-* ©SKS&ggtt, « 

JE± 0 t>iS^«-&fctt. ^3 5; A®g&&«flEflj^ 3 y A 
t LTftUB $ itTm8SSiJK«:fT^ o£o IcSteST -5 t £ 

[0023] m&mi 2mmo>^—^<Dmmmmt. * 

g^ffi^SRt&IilSSCDPWMT^i— ^#1 0 o%&£ 



(4) W8-2 14 59 2 

5 

ttS8T^E-^ IcEPftlS n-5 «k p ICtflfifcLfc tu5 IC#® 

to 0 2 4] m^Mi 3mmv> : t—$><omW}£mt> m 

[0 0 2 5] ftsft^l 4fHSS© : £-:$'©Kf!l&Bte, 5 1 

tCTWEg-T 5 t C 5 lC#St £WT -5. 
[0 0 2 6] M&fll 5fB«c©t-^<Dggg!iSBtt, * 
&&^A J T-tez>*AM&\z&-DTmi$.2nizr: 

[0 0 2 7] 

litm) ffi#mix.zf2mm<D*:-ii><Dm®%w\z£?i 
« , a s» 7- u *^ e.Ki!iiHiK ^ixt-^ tea* 

6 /t y t- U tee* s««&-r s t \Z\%. 3-b v AIMSS 
^ffiffi^s yAiLTflsffloJtre&.S©'-*?. 

a^M i<tt/t?f u £fl.gBmM<fc o 

[0 0 2 8] W^3te«©^-^©KK)SBKJ;n 

30 \t. *-?<nm±uWi%f\z*:--!?3£mm.mifinvj-vm. 

ffi<t 0<gV^^tC«. KiSIUifS07-A©^ffl!lX'f y=f- 
>ifmT&*>*7fflWr2>Z.tlZ£K), *07-Ktfi 

[0 0 2 9] K*B4fEe©^-*©fgfi&|!Eg»C±n 

Kfc«fcD±isiEffi$n5.ttfcic, *r<z>±$immm&\t 

40 [0030] rnxmsmma^-fommmmizzn 
v^T^ssitiHiK©-*^ ux^©amfi:ffi*B§^e»» 

>«rlC^:t^S<fc^{CSiJffll-r-5©-t?. ?ESMJ6^©^A« 
n t -So 

[0 0 3 1] IS*JS6f2«©^-^©^K)ggtC«fcn 
tf. rtyfiJBJWWt. ©Jffli^©tt, fitSfflllSSitattl 
^g;©fetiimS5(CSt?^TI^JEEffi^3 yAtLTfffflT 
•5^3 ^AIhIK©^>t : ci— T-W *^IC±#$-e-5)© 
T. 5fl5SSS6*Bf3£ifiCft!lfflirSit**r€, ^bfc 
5<7 ^€Srff^-B--5C:t*iT^-5. 
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7 

[0 0 3 2] m#m7tm<D*-*(DmM&m\z&n 
[0 0 3 3] mj&m8&m<D*-*<Dmmmw\z£n 

tf, X^fyf>yiil8ta*rtlZ*WJX*tllB' 

am9-Bv n toftm \z ± o /t ? y u 
t 3 \zmwrz> z £**ts*. 
[0034] mxmi i&m<D*:-?<Dmmmm\z&n 

[0 0 3 5] M*ai 2ra®%-*®«MMl::J:n 

f U ©i*f £E»lHl?S0 P WMf a-f>T ^ 1 0 0 

ftHtt*ft*ffl»fc*UTlM^* - fc#T«*. 
[0 0 3 6] HM1 3l5®<D^-^CD«glbgeJCj;n 
, /t * f'J-o'J7V * ^a.»fp«f -togrfipx*;^ 

[0 0 3 7] MAail 5ES«)%-^«)nbKfllR:J:n 
[0 0 3 8] 

[^SS0J] BIT, *ffiBSMaib*£raLfcJtl4> 

0^tLT^f>^y 3 >^ i i^»i$nt 
-nn «fc««Atf3«cDxy— ^3-f;n 2 

U, 1 2VRtf 1 2WSrT57f-^l 2 H«l 
&V>D-i'££<l*.T^5. X, Xy 

[0 0 3 9] £T, /t^TU*tt»Wty tU U 7 
l/^yaggfffl^-^llgll 4<0ft#tt#|j£fc:3 
jfi^S. JB»H»tLT©>f >/t-^iaBi 5te, 




(5) »BB¥8-2 1 4 5 9 2 

6U, 16 V, 16WW17U, 17V, 17W£3 

£\ xSy^mictt, 7 5-f*-f-^-f*-H18 
U, 18 V, 18WRtfl9U, 19 V, 1 9W#»8 

an, err, 2ovr^2ow$ 

^TT*. fLT, d©>f >A-^0B1 5 0>Afttt72 
la, 2 1bH 9Jm\za>r>'*2 2 3W»«an&lt 
ffi©*§!23, 2 4£tttt£n. UMf2 5U, 25V 
2 5Wte, >^^v-3>^E-^ 1 1 CD 7,^-^3 
i0 -f;H2U, 1 2 VRtfl 2W©#-«fl:»ttSftt 

[0 0 4 0] 3 1 ayAH»2 6lt ^^y^>if* : Ft 
l/TONPN»©h7>yW2 7, 2 8Sff7 7'f* 
-f— ^5^*— H2 9, 3 0^ft§h7>yX^ : Ey 
a— ;H£T«]5KSnfc*><Z>T, fOh7>y^^2 7IC 
*v>T, rJU^^«ES5«»2 3Jcftj|S$n, 15 7^ 
«h7>yX^2 8©3l/^^l:gjS$tlT^0, 
h7>^^2 8<Z>X5**Km«8*S2 4fC»JH$n 

^LT, ^3 y/XEIB2 6©*tt^cSXS5«S«8^3 

1 BtmiJ79 Ml/ 3 2**UTAyfU 1 3<Z)IE« 

^icnasnr*?), /tyfu 1 3 <&jt«T«:ias»j§ 

2 4 lCffiK;£nTt>«. 

[0 0 4 1] -f 1 5 © 1 <0<DT—& 2 0 U 

<D*ttj»fc* 10**^2 5UH ^ifi^«f[ElK3 3tf>IE 
a»ffl*M^fc»«2nT:feD, *<B£Saa6lsM»3 3 

30 £ttflE3hTfr>«. SLOV'fr. ^:iS^gtlHJK3 3 
te> 2fiWJ^^33a, 33bt2lH©^*- 
F33c, 3 3d^»JyS;8«lTi*Shfct)0 
T, *OX*A*«Ttt— *«lC«*«U7irh;l/3 4 
S#AlftSitt>7^>3 B»tf3 8**l/T«a» 
7^3 7K»KSttTl>*. 

[0 0 4 2] K9tttE4ftHll8 3 8 1*, A'yf'J 1 3© 
IE, JUSTWdgl^anT^T, A7fU13 0«fffl 

fc££8?t«SfEtfcttJS 3 9 Ht, &ffiMM s 7'< > 3 6 \Z&Wt 

40 anrviT, **««5-f >3 6fc*n*«» (star 

4 011 HUMS* 2 4i:ER$nt^T, Ayr U 1 3 

PX^t>*4 1H it»«K7-Y>3 5. 3 6WJfc:K 
tt&tXTV**. 

50 [0 0 4 3] ST, »Jffll^Sfe^©JfflIlHlK4 2«, ^-f 
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(6) 

9 

ftA*#-McBE»«BE*IU»3 8, £Sg«S5#i£ti§g 3 
9, 5fcm^8S&HiS84 0&^ifD^n^^>-9-4 1 CD 

1 5CDh^>^X^ 1 6U7iMl 6W, 1 7U7!>3ll 7 
WJtffa y/X|BlK2 6CDh7>^^ 2 7, 2 8C0^ 

£tt»«E&3 3©1MUX*3 3 a, 33b©y 

-Mc»Kanr^-6. jo 

(1) -f>^->a>^-^l lCDSgSb 

5tr> wjjen^ojefriflroBfpfta^*. saw 

lelK4 2lt ^>A^@8l5(5h7>yX^16U 
75S1 6WRZ/1 7U7511 7WtZ^fT-2>jim^-r ^> 

>z?7s9 1 6WW1 7 U72rS 1 7Wl£^- 

>i?X* 1 6U72>M1 6W&^1 7U75M1 7W^t> a? 

yfUl 3©ltj««EE^632iS«EE*fPJESLT-f>^ 

[0 0 4 5] HCT, ^E-^jEfciLT, «ffi 
fc«ffl-r*lHlC»»tf U160 (V) , 10 

(KW) IP^> 5000 (rpm), 20 (N-m) £ 
U «*ffi*«rtt3 2 0 (V) . 4 0 (KW) flTfe 1 0 
0 0 0 (r pm) , 4 0 (N-m) #&]T?&S2:l/fc 

O^ya^-^lltlT, H2fcjR-J\fc 50 
5 0 0 0 (r pm) , 2 0 (N-m) ©&<£>£*£ 
flfU /tyfU13iLT16 0 (V) CDfcCD£M5rr 

[0 0 4 6] -f >^y 3 >^l l£j£«P#*:£5 
0 0 0 (r pm) fWffl[E]3&4 2 

tt, ^3 y/1IH»2 6<Db?>i?X*2 7SOS2 

KWEffirtyrVWEieo (V) \Zte2>£o\z3&m2 

(rpm) TIaIC-r*<fc5fc^>/t-^iaKl 5C0h^ 
>is7*9 1 6 U75M1 6WRtfl 7U75S1 7W^t> 

waioo (%) \znfe-rz>o fox, > 

1 1 IC^ioan^SEEtil 6 0 (V) fcfc*. 
[0 0 4 7] -f>^y 3 >^l 1*5 0 0 0 (r 
pm) •fcD*>ffi^lHlC»TIs«Eaii:^»'&JCtt, MW® 
2tt, -f >A-*lHlftl 50h7>/7^ 1 6U75 
Ml 6WgK«l 7U7!>3ll 7W&PWMfflflP?-*;r 

ktiot, ^>^^->3>^~^ i i\zmtn2tiz>m so 




4$M¥8-2 1 4 5 9 2 

JO 

m&*<D®fc&\zj&\:ft&\,*m]£tf3iZ>j:$ \zmw? 

[0 0 4 8] *f >y?zs3 >^B~^ 11*5000 (r 
pm) J:Qt>X^DGftTIBC«««»frlza. ©1®)® 
B4 2lt Jfe"*", f3y/tB»2 6CDh7>^2 8 
£;*>3-&5o ^nir<tD, /XyrU 1 3©IE*B\ U 
7*MU3 2. h5>y^2 8»tf;tyf'J13©ft 
MfO«BTU7* MU3 2lC*ftjPttn«C&ICj;0 
Mi***-#M4n*, ^©&, SJWIE1B4 2 
tt, ?3 7^0S2 60h7>^^2 8$*7t-5J; 
^C^D, »J7? 2l:WSn&««z*K- 
« 7 7.-fW —;i^-f t-H2 9^LT3>7 ; >^2 

2 Ksasn, 3>5 f >*2 2©*^inimfiEtti 6 o 

(V) «fc0fcK^tBBEfcfc*. 

[0 0 4 9] mX\i, <>^'/3>^ 1 10I5HE 
&£7 5 00 (rpm) ICSiirSS'&tCte, ?3y/1B 
K2 60h7>^2 8<0^*>^^X3.-^^*SSffll 
T*;iil;:j;D, 3>5 s >*2 2(Z>«^W«fl£3&t2 4 0 

(V) tft<&J;5t#EE'r*. X, -f>^'>3>^- 

* 1 1 <Dmm&&m±miit£z> 10000 ( r pm) \z 
z^zm-sizte. mc<. f3y/«2 6<oh^>^ 

3>5 f >U'2 2©*TM«JBE3&«3 2 0 (V) ch&£<fc5 
[0 0 5 0] fip-fe, ^sy/T|sK2 6 ttJMEJB^g 

MU -f>/t— ^leJKl 50h7>yX^ 1 6U75S11 6 
W^L<m 7U7i3ll 7 WOPWMxa-f^ * 1 0 
0 (%) i-r*J;5fclWWr*±3fc*oT^*. 
T, -Y >^ >- 3 >^E— ^ 1 1 \Z\Z. 7ayr*mb2 6 
lCJ:0#EEan^n>5 i >^2 2 ©tt^ BB«JE*W >A W 

[0 0 5 1] (2) -T>^^->3>^-^ 1 ICDIbI^IH 
Hi 

-f>y^->3>^-^l is^Kffl* (SSIhIKSc) j^6fi 

^r-^1 BP'S, fHIPBK4 2a, 

^3 ^yt|slB2 6<Z)h^>i^X^2 7 ^^-V^iir^J:^ 

ti^o, for, -r>^>"3>^-:? i i*>6<oiHife 
^>;t-^@Bi 5©77^w-;Wt- 

H 1 8U73?§I1 8WStfl 9U7!^M1 9Waemc^3 y 
yiIHK2 6C!)h7>^^2 T^lTA^fU 1 3 

[0 0 5 2] Cl©*^ -f>^V3 >^:~^ 1 1CD5E 

T, ^KMfiE^/t^T-UWEEO 1 6 0 (V) 
t>K<^^>o ^-T, fJWlHlK4 2«, £©[Hj£faJ!^ 
ictt, *««J»UB4 0l:J:t);tyfU 1 3fc«T* 
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11 

ft*?**, m\z. awwib*«»ij6tHTot*l: 

X. Z.OWt&\Z\Z, ^3^082 6liBfffflf3 7/t 

[0 0 5 3] ft, -f >?2*/a>*:-* 1 10H£MI 

yf'J 1 3©3SStt«EEfc-5 1 6 0 (V) cfc D fcffiVMifi' 
Ktt, *Jffil(HlK4 2B, -f >/X-^B*l 5(D7-A2 
0UM2 0 W0Vif n^OftMO h 7 >y 7^ 1 7U JO 

U7!>M1 7Wft*7*^Ci*t»3BUT-f ^@ 
Kl B*6nyfU 1 3^«»*n*«BE*#BE-r*. 

[0 0 5 4] (3) Ayf'J 1 3CO^m 

3 >^e-^ i i &K»-r«>oi^!fa:«*^#6nft< 

^f>A-^@Bl5OlO©7-A2 0U l ^a^AH 
[0 0 5 5] fflft, Si&^7^3 7**«K=l>-fe>b 

iciia^fflBtansfc, ifD^ux^-ir>it4 i h 

4 (a) (a) Ta^T <fc 5 3SS5^i®mjBEV 
ac«$nt, 135 (b) T^-Tck^JC, IE (+) 
^TD^l/^M^ (-) 50 

8»*oiii*iitssai*u znzmwm&4 2\z^ 

A5o MVPBK4 2H:« if u9 n^jR-fe >-9*4 1 

SOl-OOT— A 2 0U©h7>yX^ 1 7UWfa 
y/tE»2 6(Dh7>/^2 7£(^h7>yX^ 1 
6U7iSl 6WR^1 7 V, 1 7 W^^-^^^tir^o 
\Zs mW^4 2\t, 0 5 (b) lC^T<kdlC, i?D£ 
DX 4 1^6>C0ffl*«#S<O3t±DRr/5l:T^ 

D*>&38SSiH«EV a c ©if nXjft£«tirr*. 40 
[0 0 5 6] M1VB&4 2R, X8it«iB«JEE V a c <Dif 
n^nT^^ffl-r*^ ini:l^*PLLB»l:i 
0, 05 (c) ^SS«iBmffiVac{c^ 
»UfciEttttO*lp (mffi) S^VRSff^tS. Mil 
2 ft, »JP«*VR*6SS«£«W«JBEV a c C0«i 

[0057] m»ihi»4 2\t, *m<D&mmm\z&z>ft 

13, ftiaHS»4 2tt, £SS^aimjEVa c<DIE <+) ¥ 50 




&m s f L 8- 2 1 4 5 9 2 

12 

&&ZfM (-) 4Mfi<05R#l£*^T, ^3!V/11h)K2 6 
^h7>y^^ 2 7 1 ~2<J)7—k 2 0 Utf) 

h7>y7^17U§t>^ 8 MfVlBl»4 2», 5fe 
£«tSiimjBEVa c (04 (a) #RR) tfft*tt* 
^IE¥iS^^ifD^DX^jg^T±«SSSlnlK3 3 01* 
-f UX^3 3 b(cy-h<i^^^x^>ck3JC^0> t£o 
T, ^'J7^3 3bOltfi:ffiH 04 (b) d^f 
£31::, K*ifc*. *<D'&. MKEIK4 2a, 0 4 
(b) ir^-T^^Jc, 1M UX^3 3 aRtf3 3 bOi 

z/3 3 b \z-$7LZ>y- hmn&m'm? 5<t 5 tc&^o 

[0 0 5 8] lit, ^UX^33agt<«33b 

*^fUW3 3 a«t<tt33bl:y-HIW#A6 

1 7U^7tSt, f©tiX^M-^3>T>t 

2 2^lTA7ry 1 3l:4A^n^i:5l:fcCoT, 
AyfU 1 3 3&«#flESn«:«E-e5fl5«anS<fc3fctt 
0, t£^T, ^gB^3?^m®^5!^aiIim«! I aclt 
0 4 (c) te5R-r«fc5fc, fcxizmm-rZo ft, ;tyf 
U 1 3l:»f^^t©IIH ^fCp^f AyfU 

1 3 1 b tt^ss96tfttBgg4 0 iz&-d 

Ttfcffl $ nTSWlElgS 4 2 6>tl«£>«£: 3 

0, ©JfflIlHl»4 2^ 3feam«tl b*«Bf5£««cai--5 

t, XKomftizmmmzmrrzo 
[0059] w*>* mw®&4 2\t, ^mmmmmva 

cffim (+) ¥$L<DiSi&\z\*. 9cT. -fWt^BBi 
501O07-A2 OU0h7>yX^ 1 7U^t>$ 
ii\ fir), ±&g«tlHJS&3 3WJX^3 3b£*> 
£it£o £nfc.kD. 1MU*^3 3 b, h^>^X^ 
17U, ^ t- H 3 3 c Stf U 7> 3 4 OJSBT 
U7*h*3 4 £3£85«iK*iffi I a c #8»u "J 7* h 

;u3 4ic««x*;^-*«»a$n<5. z.ov79Y)v 

3 4 £ttn*XttttK*tt I a c «3Satm«t^WS§3 9 

iCcfco^ta^nT^aissgi d^LTS0fflnsi»4 2\z* 
nT«o»iHi»4 2ic#Asn*t>oT!**^ ::t 

[0 0 6 0] h7>y^^ 1 7UO*>«JBO»«K:<t 

^^>a:, MIPI§|R4 2I1 h7>yX^17U^t7$ 
h7>y7^2 7^>$«. rntCJ:0, U7 
^ h;U3 4 tcSfg$tifeii^x^;i/^-«+h-r ux^3 

3 b&tfy^-f — ;^-f*— F 1 8U^IT3> 
x>*2 2 1C^Ae>tX, MIC, h7>yX^2 7^L 

TA^f'J i 3fc^Aen*<fc5i;:fcD, /tyr-y i 3 
[00613 ^<d^, ^sgmsE^ais 3 9 <D&mmm i 

d«««fl>bT*lp«^VR±D/MC3a;*t, MW084 
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13 

SJX^l 7Ufc#A&ft5y-hflMfSyttH5 (d) 

[0 0 6 2] SMItfiEVac^ft (-) 
»Ctt, »JWEB4 1 ^C07-A2 0UOh7>^ 

X* 1 7U*:*>Sli\ _B^> 1M UX^3 3 a£:*> 
£1*5<» d^«-&cDh^>^^^ 1 7US.I/2 7tf>;*> 

1 7Ufc#A^n^y-hm^s z»bs <e) \z^t 

[0 0 6 3] Ep-fe, MflIsIK4 2tt. 05 (f) it^f 

jEK*«©*»K:«iflian» i aci^s 

(g) C^tJ:5li?5:§c 

[0 0 6 4] lit, AyfU 1 3CD«?M«EttilK 
HJ£tfcaig3 8fc:J:oTlftasnT*mi|HlB4 2K:#A 

SnfcJjdfc&^TfcD, fflfl||El!ft4 2 1*. /bfUl 
3<BSTra«JE#S£tetCgT*£:, ^ffi^7t«»rb 
Th7>yX^17U, 2 7RWJX^3 3a, 3 

[oo6 5] c(D£o\z. xmrnmizznii, ^>y? 

ya>^ 1 l*»»-T*»^Ktt, ^ayyt|ai»2 
@ffil 5SPWM«in±5l:lfcOT, -f >^^^ 

i KD^mefficisi;T5 i 3^/tiHigS2 6^^je^ 

-f >^5/3 >^E— 3> i l (D[nI^$II®!j^RmtCfT^:-5 ^ 

[0066] mk, nyfu i 3o*«i»icfa, nmm 

fflT-2 5Ut/^f'J 1 3©A*T4:0|llfcU7* 
3 4*^LT*HB©*»«Wft*ttL, h9>&X*l 

T. U7^h^3 4lcn«©SE»«*^6Wf«Wfc«* 
-*U^7-A2 0U&r/5 l 3^/1[fiIK2 6^LT 

[0 0 6 7] fet, fle*t mm&zfftm<z> 

^3 7AC|«R 2 6 &fiRLTMWalK4 2 0«»«W-T 
/tyf'J 1 3<B3fc«*fffe5;iiaST*. 



(8) 4$B8¥8- 2 1 4 5 9 2 

#A # y^U 1 3<Bfift4*<««T*;i&**T**<0 
—£tt£frEtt*£< X, 16 

0 (V) S^A^fU 1 3 K#LT£n<fc?> 

U 1 3l3Sa^«-r*c:i*t-c€f*fe(OT»0. ffiffl 
# IC £ o Tffi *T«"fijT? fe £ o 
J0 [0 0 6 8] JEIC, /tyf'J 1 3<DftW$\Z&\,*T* 9Y 

ts&mM&&ffimm<oi&&\z\$. mmnnK 4 2 -trn^ 
ox^ir>it4 1 (D&timmzm~J^T&ffi.mmmmv 

««£EVacfcM»lb&»lp«^VRft#, uCDS^t 
JEVRlc3Stft«aimSS I a c £ttttTSKtttt8Ufttf]S 
3 9CD*UH*i«I d£iIft$it££5KL*Lo 
[0 0 6 9] ftoT, #ElU7^h;l/3 4^^T 5 b 

[0 0 7 0] x> mwm&4 2\z. nyrV 1 3^1 
RpJC^^Ttt, ZtyrU 1 3<03te«B^»»6n^tt 
&afc[HJB3 3 0>1M >JX^3 3 a*U<tt3 3 b 

[0 0 7 1] ±ESaififfi»C^liT, AyrU 1 3© 
^mRrtC, n>5 ; >if2 2 KA^T-UWBEfc* 1 6 0 

30 (v) jgjUbomm («a«3 oo <v> ) n*st, ^ 

3 yAH&2 60h7>y^2 7*. 3SSf^afr&tii2§ 
39gl< MMttHftU«4 0 <D*flmttfc*t*< * 
>t7ra-f^r icTill/WvTU 1 3©a5fi«jfi 
IC-T £ £ 5 K LT t> £ 

[0072] m6&zfm7\tt&w<Dm2<onmm-e%> 

K). HltH-«»(CttWI-«P^*«bT«L, BIT, 
aft*^©**^-*-*. BP'S, il»i2 3 ) 2 4 

40 6, 4 7 ^JI:rr-5^-f >y*?fc« NPN» 
C0h7>yX^44, 4 5 *i»Mfc»l«UT«J*anT 
V>£o f LT» -f >A*— ^[sIBl A 2 0 

UCDcftt^c^m*^ 2 5UI1 35DSrWtt=«T*>f 
UX^ (£*T, h7-f7y^i»t) 4 8^1T3JS 
«iR^-f >3 5ft««$n, M7f>^4 3^ 

tt*fc**««aR*f 4 8 »4, ^atas^-r > 3 e k» 

[0 0 7 3] 07 IC&^T, fflffi^— ^ 4 9 Om^ffl 4 
9 a left, ^t~A4 9b«^n, irn«jKtE5 0 
5^ \Z\Z. *<DV* — 2±4 9 b^Rt^T-S^^-A^TS 0 
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(9) 

15 

a**Rtt&*U ^i»jSl*5 0©»A»5 0bStf5 0 
ctt, Hft*ji)i*5 lSt;5 2©*jft«5 1 aftt;5 2 

[0 0 7 4] fbT, fiSSSilifC'&mf&S 4C5IES^ 

»frai:»«8nT6D, MM^f 5 5W5 6<Z) 
pHMftfrc, cttIt« i E-^4 9©A*SI : Ffc»JKSn 10 

[0 0 7 5] Btf, 0 6lC*5ViT> n>^^^53C0@ 
1 tt/t^/T-U 1 3©jEWFK»«S*i, @£ 
&/SS5 2tt«««U7^ HP 3 2<Dny^)M^\Z 

[0 0 7 6] lit, >^^>3>^-*l lOKK 
Rtf'f ->3 >^e— 9 1 1 <0[§l£ffl»tttf KAy 5 s - 

U 2 2<7>*«0»ffJC3^Ttt, ±«&S£[e]B& 3 3<D^ 
-YUX*3 3a, 3 3 b©ft;foD h ^ 7y * 4 Sffi 
ftUv£?\zteZ>$m\t, m©*K«iHWTr**. a? 

[0 0 7 7] (4) Ayf'J 1 30U7l/7^a 
ST* /tyfU 1 3 O U 7 V y ^alfffc^^T^S 
IC, £®2:*&»:S&&:/52f3 7 1 0 0 

B^bft^U y^&J*«sbT*>Sl* 
£o EftlCkD, MWlHjgS4 2tt, ^>^y3>^- 
9 1 lOBit-M^/tyfU 1 3©U7Py*>a i E 

[0 0 7 8] «a*^y3 7#«i3>t>M:»« 
S'n*t, 1in^DXjftHr>*4 H4, HSBbfc«fc3 30 

\z, mtimns&mtiis, cntc^o, «fliEiB4 2 
pll»wicj;?k B5 (c) 51c, 

«K«ffiVa cCWJHU&iEttjftoatqi (SEE) fl»V 
RtfMiU MMK4 2I& imVR»6Sm 
fitEV a c ©ittSWWtSiJlca-sT*!}, ^tl 
te*^V>T«T<D «fc 3 ft WW fcfrft 5 • 

[0 0 7 9] Mfl||BW4 2»« »J7P^>a ! E-HT 
tt, -f >/t— ^'BBl SOl^COT— A 2 0U, X-fy 
^>^I§IK4 3Rtfh^7y^4 8&fl§lr>S. IP'S. 
•ffllslK4 2tt. h7^7^^48^t>$^ttfe 40 
fc. £9S«2I«JEE V a c««jE (+) & 
T% 1 2 0 h7>^X^ 1 6 UStfX-f 

yf>y0»4 30h7>^X^4 5^^>$^^>o d 
ntc<fc0, /t^r-U 1 3 n>^i7^5 3, ^ 

^t-H29, h7>yX^16U, 1*5^7**4 
8, 3>t>h37 (S!85«jg) , UT^h;^3 4, h 
7>yX^4 5StfAy?U 1 3 CDftffl^ CDS»T3S«e 

WO IfiWLtu EttttS««*»tHS3 9l:iD*lBSn 

T»umssibTiw«iii&4 2 msn^o 50 



4$M¥8-2 1 4 5 9 2 
[0 0 8 0] h7>yX^16US^4 5©t>tti0 

mmz&Q&ammmtiiisTznttmwmnvR&r) 

*:7£U£o XM««*Hi»3 9 0E)ttffl«a«« 

JliH/TiM^VRiD/MCMt, M«PI§IB4 2a 

[0 0 8 1] ^SitmagejEE V a c *tft (-) 
JCtt, «d»®B4 2tt, 1^7-A2 0U<Z)h7>^ 
X£M 7U£:*>£i±5<h<J: 5 kl::, X-f y3 t >i^ia*4 
3<Eh^>^X*4 4£;*>£l*£o COS^©h7> 
>?X^4 4©*>*7»fPtt» M&<Dh^>vX* 1 6 

[0082] z.<D&5\zm2<Dnmm\zj:n\i. a^t 

U 1 3©U7Uv/^aftffWffcl4, -f ^BBl 5 
0 1^07-A2 0U&X^T^^>^EIK4 3£fC<fco 
T»jfc3ft*RJEflI^3!y/Sfc<fcD, /bf>J13©a 

j;5teb&©T, «*t»4»tto, nmmt&mm*m^ 

T?a-;M»i btl»S«MH:ft < ft 0, 

[0 0 8 3] AyfU 1 3tlXllt»6Mt 

(c-a) W^^>$ii:Tii:«E^-^4 9^-^fRjtCleI 
i>I»Sj««5 0£_b#£irr. B 
7tC^*r^-5^, 3>^^5 3S*7^ j8*lC, A* 

1 3*««a»*fciwtir*»&»c»4, ««x-f 

yf5 5&tf5 6<B»j& (c-b) P^^^>$ii:TSa 
*-^4 9«iK*rt!fc0«a'e:*^tlC±D» pJ»»j» 
«5 0£TP$£i*T, n>***5 3£*>3li;*. £ 

[0 0 8 4] S8Rt/^9«*^B^cDm3^SS^JT^ 

»ft*«»tet?V^TR9B-r*. HP'S, JKO»3*««T 
Mt, ^ilT^^yl^X^ 5 7 £fl§V>fcfc<D 

x\ 7?isux*:-9 5 7\t, mkmmx\izi®<D7.'r 

-^3<;i/5 8U, 5 8VStf5 8WSIrt4Xf^ 
Tj^Si (Nd-Fe-B) 3^6ft*«tt#*«^&*^ 

m&m<ou-9 (ia«ii-r) i*6«*anT^*. 

bT, Xf-^3>f^5 8U, 5 8VRtf5 8Wt4, X 

*hb»s*u *©#-*r»-f >a-^hbi sc^ai 

^^2 5U, 2 5VKtX2 5WKCttMSnTV^. 
[0 0 8 5] IlT> ^7'>l/X^5 7l:H Aft 

6ftS3«Ott«*U*^3&«H»6nT*0, ©JfflJlHlSS 
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(10) 

17 

4 2H ^n6<Dffia«ffl*?^6©ffiH«ffl«^*ai 

* 1 6UM1 6W&tfl 7U75M1 7Wfc#T*a« 
4 2(D-^(DffiCDfifi^«® l^ffi^J<h^«T*0, ftt? 

N d - F e - B3^6S5att#Sffl^&*A8 

^©ao*A«5tt««**«BViO 10 

[0 0 8 6] ft* (SI 0) (0^-*7<hL 

T^^^l/Xt-JMK fi^, -ecoa-*<hl/Tfg 
Z^mm^'yzyVTs^—^ 5 7 (On — ^ <hHJi<Ofcco 

«e ic « s n a k ,t s &m&± izk-dt. n-*# 
[0 0 8 7] ^nc^bt, zL<Dm3m&m\z&n\& 20 

77zslsX*:-*5 7^«^(DlHE»^±T®te$^r 

*<h#l£te, MffllBlK4 2a v -f>/t->H»l 50h 
7>is7s$ 1 6U75M1 6W^I<«1 7U75S1 7W 

$pwMfa-f><ioo (%> ^-r^ct^^^-r^ 

cot, PWMfM1Bfc*^<Bilp«fl£0!>jKiittja6»»rJ:a 

[0 0 8 8] H9I1 **9i#6©SaftfcJ:t)#6nfc 

1 3<0«JEtt#lC3 3 OVT^S. 09*CAT^D7 

^7SBiUT, iiai*^8 0km/hT^fT 
£Ufc«-&CO^:— *7<&n--^jftfla*ttT*£>. ^ 
7(D5£|&te, 330 (V), 10000 (r pm) , 1 
0 (N-m) T&D, ■ime*»t«%-3'®BraEfll 
<7)^IhIKSBE«3 3 0 (V) , PWMxa-T^ ^3 0 40 

(%) T$)^>o W, B9 0«|«IMHII (#) , IEH«a 
& (d e g) -C&£o 

[0 0 8 9] B9tf:xT^nyh8nftl*» 

ttBtt, ms \z7ik'?£vfc*:-?mmmwi 4\z& x>? 

7V^^E-^ 5 7 £SBK>LT, 8 0 km 

/h^mnZ^ftm&Vy^i'UX*:--? 5 7<OD-* 
ilftttttT**. ^^l/Xt-^S 7<Dfemt, 6 6 
0 (V) , 1 0 0 0 0 (r pm) , 10 (N-m) 

mmm\z3$vz>*:-?m®gsi 4<D±®$&mi£\z 

3 3 0 (V) , PWMfa-f>ftt6 0 (%) T&£o 50 



*SH¥8-2 1 4 5 9 2 

[0090] m9frt>w*>fru<kv\z. m&&&B\*s 
umft&A\z&isxmmmz*t?z&m-t&&i&<& 

Jf)4»tt6Sl/TV^. Utttt, ^-*Sg8!)3$@ 1 4 
»i» ?3!y/t|sl»2 6*#flE«3 t 3y/ta:UTfP«S^ 
T-f >/t-*HKl 5(O£0j&®JE£#jET££><OT, 
n^f'J l 3<2«BE£9*>iiG^£t&mEE6 6 0 (V) CO 
^7yl/X^5 7$SfflT^ uniCi^T, ft* 

t m-mm * <d t p wm ? ^ -tv £x < -r * c t 

[0 0 9 1] fiP*>, /ty^U IRtfl 3©«flE#«RH;T 
Sftaffitf^S'U;**— *7©2«T»S 

7ic±^Ti»*trai;iae»*«» 

fttett, PWMfa- *2«fci-*Ui&V>. fto 
T> PWMTa-f^^f<&r3fc^tPWMM 

[0092] z. <D&m\z<kz>m&-t%-<Dfflm\z «t o , ft 

- F e - 6ftSM85feffl Wb, *©**JfcE 
©«JilcJ:*«»*»«lT*ct**Tr#*. ftoT, D 

- 9 CO* Am^fCft*<fc 0 fi»AORV«1ttffl&«tffl 
-rstitfRTttiftO, y^z/UX^-? 5 7<0£&$5£ 

E^JfifclTtok *A8608tt*tl/TNd-Fe-B 

zn\zmz>z.£fz<, 

[0 0 9 3] ±e*JM!Ttt, ^-*i:LT-f> 

9 9 *s 1 l'bK^yl/X^ 57^ 

ffi^S±5fcbfc*t, ftfcDfc, 2fB^-*, r/^tt 
ffiSSE^E: — 9, ^c^«U 7^^>X^-^^f ^Tt)cfc 

<, z.<Dm-£>\z\z, mm^tvx\ty^^^-jiy 

(WA^^^egg^E-^) t>$>D, fcL Blblel 

[0 0 9 4] SEtC ±E»MTI1 «««»«^-f y 
^>9%^£ LT h ^-f 7 y ^ 4 8 5 13 VTz 

X?mL<\ty* b b5<<7y?$:miZ>&5\ZVTb 
[0 0 9 5] -^COffi, *58§8f4±BBLfc*16«fcO!)*IB 
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(11) 

19 

[0 0 9 6] 

[BW©»*] a±K98U&31DT**© 
-^©■»K«ICJ:ntf, /ty^'JafeSBBBBfttfL 

X, BBBB*&/1t^Ul::«A*«ttT*i*fctt, 
[0 0 9 7] B*H3e*<0%-^0BttgB£J:n 

[0098] m#m4tm<D*-? <Dmmmw\z&n 
a, n^ru^i^ fts®£tt«Btt£tt£ftB 

X, X8E*BttfiE#V???» 

[0099] 5 mm<D*:-? (Dmmmwiz&ti 

HT£«B«EBB<D-iM U X*<DS«titfB£»M«>S* 

[oioo] m#m6mm<D : e-*<Dmmmm\z&n 

¥B0ttai*XlcSrtoTBl£B9"3 */t£UTfWrr 
[0 10 1] ffif^7fiH«©^-^^ffi»KHic<t:n 

^mo&ammftmfemiz&vte^m&zfc, 

t*OT, B«9I6tRI«0«i»ft#-r«. 
[0 10 2] B*fl8BB®%-*0BB&BKJ:n 

SASfcLrfc, BJBHS&flttCDffUBttBtfB&n 
B«*9»tf 1 0KBB©*— ^©BBBfifcin 50 



&M¥8-2 1 4 5 9 2 
tf» B9A*(c^B%8K«M»6Bn«ttBftBtES« 

[0103] bmi iiBm<D^-^<DmW}mm\z^n 

[0 10 4] R&Hl 2B«©q&-*<BBBBRk:J:n 

^U©B*«BE^BBHBOPWM3ra-"r-f ««1 0 0 

BHB*)fe*tB*lCiKCTRBr*2:i38«T**. 

[0 10 5] Bt*3il SBtO^-^OBBglilCctn 
«, A* 7 f 'J O U 7 1/ ^ Va i^Cf ©S#X^M 

-£X*«Bfc:B£3ii:*<&T, x*;p=F— SMWU; < 
ft (9* tt«jaffi««fc^B£ft*. W*«14fc:E«© 
*©B»K«fcckn«* ^ay/XBB&h^^X 

^ ^ v ^ — ;u \zx&!& vtc<D~c. m&LfimmtztiiZo 
[0106] 5&m<D^--?<DmmgiWiz£ti 

[BBOAVftKR] 

[Hi] ^fmoBloBBMSS-rBBKlBAH 
[0 2] ^e-^GMSB 

[0 3] ^-*<£>#tt0 (^02) 

[04] /tyT-UO^BB^ftfiBOiftjgB (foi) 
[0 5] yt^T-U(D*«l$<Z)#fB©ja[JBH (f©2) 
[0 6] 2 03ias«S^tH l ffi^B 

[07] n>*tr*<Dmfm 

[0 8] *BH®B3SdM*i^BlttM5B 
[0 9] P-^0fiS«Ftt$^tB 
[010] flE^B^-rBfinBAH 

0M4>. n^>^y3>^ (^e— , 13 
tt^yfU, 1 5tt-f >/t-*HB 0BBHB) , 16 
U75S1 6W^l 7U75S1 7WBh7>^ (X 
-f yf>^*f) , 1 8U75S1 8WRtfl 9U75S1 
9Wa77<*^f-;Wt-H, 2 0U75M2 0W& 
2 2ter3>x>1*\ 2 6tt?3y/tBB. 3 2 
ttBBBUT^hJk 3 3 »4^ftBBIaIB, 3 3aW 
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